(19) 



J 



HI 



(12) 



Europ&'sches Patentamt 
European Patent Office 
Off Ice europeen des brevets (11) EP0 811 657A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

10.12.1997 Bulletin 1997/50 

(21) Application number: 97250176.1 

(22) Date of filing: 06.06.1997 



(51) mt ci 6 C08L 23/10, C08L 25/10, 
C08L 53/02, C08L23/16 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


• Enami, Hiroshide 


NL PT SE 


Akash-shi, Hyogo (JP) 




• Ono, Kenro 


(30) Priority: 06.06.1996 JP 168259/96 


Kobe, Hyogo (JP) 


23.10.1996 JP 299617/96 


• Hioki, Kastuyuki 


09.05.1997 JP 136139/97 


Kobe, Hyogo (JP) 


(71) Applicant: 


(74) Representative: 


Mitsuboshi Belting Ltd. 


Wablat, Wolfgang, Dr.Dr. 


Kobe, Hyogo (JP) 


Patentanwalt, 




Potsdamer Chaussee 48 




14129 Berlin (DE) 



(54) Thermoplastic elastomer composition for powder slush molding and process for the 
preparation of the composition 

(57) A thermoplastic elastomer composition for 
powder slush molding made up of a polypropylene 
resin, hydrogenated styrene/butadiene rubber, a proc- 
ess oil and an elastomer excellent in oil absorbing 
power. A process for making that thermoplastic elas- 
tomer composition may include the addition of an 
organic peroxide to the above components and knead- 
ing the obtained mixture while heating. 
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Description 

BACKGROUND OF THE INVENTION 

s FIELD OF THE INVENTION 

This invention relates to a thermoplastic elastomer composition for powder slush molding and a process for the 
preparation of that composition. More specifically, the invention relates to a thermoplastic elastomer composition having 
a high degree of fluidity in a powdery state and a low melt viscosity, and which may enable the easy release of a molded 
io skin from a mold. 

BACKGROUND ART 

Powder slush molding processes are widely employed in the automotive industry to form the skins of instrument 
15 panels, console boxes, door trims, and other interior trims in automobiles. The skins are soft to the touch, allow for 
leather graining and stitching, and permit great design freedom. Unlike injection or compression molding, no pressure 
is applied tor shaping in powder molding processes. Therefore, the powdery material for powder slush molding ideally 
should not only have a high degree of fluidity in the powdery state so as to attain the uniform adhesion of the material 
to a mold having a complicated shape, but should also exhibit a low melt viscosity so that it can be molten and f luidized 
20 without pressing to form a film. Furthermore, it is desirable that the skin layer formed on a mold release easily from the 
mold after cooling. 

A powder material composition designed to meet these goals has been proposed in Japanese Pat. Appln. Laid- 
open Gazette No. Hei 7-82433. Disclosed therein is a powder slush molding material prepared by pulverizing a mixture 
made up of a polypropylene resin and a specified styrenic thermoplastic elastomer at a weight ratio between 70:30 and 
25 30:70. The styrenic thermoplastic elastomer is chosen from among styrene/ethylene/butylene/styrene block copoly- 
mers, styrene/ethylene/propylene/styrene block copolymers, and hydrogenated styrene/butadiene rubbers, with all hav- 
ing a styrene content of no more than 20% by weight. Compositions with each of these elastomers are suitable for 
powder molding. 

However, the composition made up of the polypropylene resin and a hydrogenated styrene/butadiene rubber is par- 
30 ticularly problematic in that the oligomeric component contained in the composition bleeds to the surface because of 
the poor oil absorbing power of the hydrogenated styrene/butadiene rubber. This makes the composition sticky, causing 
aggregation and poor fluidity in the powdery state. This also makes it difficult to release skins from molds. 

SUMMARY OF THE INVENTION 

35 

The present invention has as one of its objectives to solve the above problems by providing a thermoplastic elas- 
tomer composition for powder slush molding which makes possible excellent melt flow properties suitable for powder 
molding, a low melt viscosity, and the facilitated release of a molded skin from a mold. The present invention is also 
directed to a process for the preparation of such a composition. 
40 In one form of the invention, a thermoplastic elastomer composition is provided for powder slush molding which 
made up of a polypropylene resin, a hydrogenated styrene/butadiene rubber, a process oil, and an elastomer excellent 
in oil absorbing power. 

In one form, the thermoplastic elastomer composition has a melt flow rate of at least 5 gl 10 min as determined 
according to JIS K-7210 at 250 °C under a load of 0.325 kgf. 
45 In one form, the weight ratio in the composition of the polypropylene resin to the hydrogenated styrene/butadiene 
rubber is between 80:20 and 20:80. 

The elastomer excellent in oil absorbing power may be mixed in the composition in an amount of 20 to 250 parts 
by weight per 100 parts by weight of the hydrogenated styrene/butadiene rubber. 

In one form, the elastomer excellent in oil absorbing power is selected from among styrene/ethylene/propylene/sty- 
50 rene block copolymers, styrene/ethylene/butylene/styrene block copolymers, crystalline olefin/ethylene/butylene/crys- 
talline olefin block copolymers, ethylene/propylene rubbers, and ethylene/octene copolymers. 

In one form, the process oil is mixed in the composition in an amount of 5 to 200 parts by weight per 100 parts by 
weight of the elastomer excellent in oil absorbing power. 

In one form of the invention, a thermoplastic elastomer composition is provided for powder slush molding which is 
55 made up of a polypropylene resin, a hydrogenated styrene/butadiene rubber, a process oil. an elastomer excellent in oil 
absorbing power, and an organic peroxide. 

The thermoplastic elastomer composition may be made up of a polypropylene resin, a hydrogenated styrene/buta- 
diene rubber, a process oil. and an elastomer excellent in oil absorbing power. The composition may be formed by pre- 
paring a blend of the polypropylene resin and the hydrogenated styrene/butadiene rubber at a weight ratio between 
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80 20 and 20 80, adding an elastomer excellent in oil absorbing power to the blend in the amount of 20 to 250 parts by 
weight per 100 parts by weight of the hydrogenated styrene/butadiene rubber, adding a process oil to the blend in the 
amount of 5 to 200 parts by weight per 1 00 parts by weight of the elastomer excellent in oil absorbing power, kneading 
and pelletizing the resulting composition, and pulverizing the obtained pellets either at ambient temperature or in a fro- 
5 zen state. 

In one form, a process for the preparation of a thermoplastic elastomer composition, according to the invention, 
includes the steps of adding a hydrogenated styrene/butadiene rubber, a process oil, an elastomer excellent in oil 
absorbing power, and an organic peroxide to a polypropylene resin and kneading the obtained mixture. 

in one form, the organic peroxide is added during the process in an amount of 0.02 to 5.0 % by weight based on 
io the thermoplastic elastomer composition and the kneading is conducted at a temperature of 1 20 to 250 °C. 

In another form of the invention, a process for the preparation of a thermoplastic elastomer composition includes 
the steps of adding a hydrogenated styrene/butadiene rubber, a process oil, an elastomer excellent in oil absorbing 
power and an organic peroxide to a polypropylene resin at such a mixing ratio that the weight ratio of the polypropylene 
resin to the hydrogenated styrene/butadiene rubber lies between 80:20 and 20:80. the amount of the elastomer excel- 
,s lent in oil-absorbing power is 20 to 250 parts by weight per 100 parts by weight of the hydrogenated styrene/butadiene 
rubber and the amount of the process oil is 5 to 200 parts by weight of the elastomer excellent in oil absorbing power; 
kneading and pelletizing the obtained mixture as it is heated; and pulverizing the obtained pellets either at ambient tem- 
perature or in a frozen state. The kneading may be conducted at a temperature of 120 to 250 °C. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

In one form of the invention, a thermoplastic elastomer composition is made up of a polypropylene resin, a hydro- 
qenated styrene/butadiene rubber, a process oil. and an elastomer excellent in oil absorbing power. 

The polypropylene resin to be used in the present invention is selected from among homcpolymers of polypropyl- 
ene and block and random copolymers thereof with a-olefins. For the greatest flexibility of the molding, it is Referable 
to use a block or random copolymer wherein the a-olef in is ethylene. Also, the polypropylene resin must exhibit a i melt 
flow rate (MFR) of 20 gl 10 min or higher as determined according to JIS K 721 0 at 230 °C under a load of 2.16 kgf. A 
property of the above polypropylene resins is that their backbone may be cleaved by heat or through ox.dat.on. This is 
in contrast with polyethylene which becomes cross-linked or cured by heat or through oxidation. Thus, the > motecu ar 
weight of polypropylene resins may be lowered in the thermoplastic elastomer composition through the addition of for 

"Tntd^enated st^rtnebutadiene rubber (H-SBR) is used because of its excellent compatibility with the polypro- 
pylene resirr A thermoplastic elastomer composition prepared with both is flexible enough that little whrtenmg appears 
when bending the material. The styrene content of the hydrogenated styrene/butad.ene rubber o be used is preferably 
no more than 30 % by weight, and a content of 5 to 1 5 % by weight is preferred to form a flexible skin. 

Te rZig ratio of the polypropylene resin to H-SBR ranges from 80:20 to 20:80 by weight. When the amount of 
the r^nTs too llrge, the resulting molded skin will be too hard. If the resin amount is too small, the skrn will have poor 

t9nS The coXsition also contains a process oil which is absorbed into the elastomer components of the comoosrtiorv 
This serves to lower the melt viscosity of the composition and makes it possible to produce a soft, flexible skm. The 
p^esTol \£X any of those usedconventionally for rubbers, including paraffin oils, naphthene oils animate 
dlTwith paraffin oils being preferable because of their compatibility with the elastomer components The ; add-on 
aLnof^ 

irwDOwer When the proportion exceeds 200 parts by weight, the tensile properties may be poor. When it is less than 
5 i paTby' weS. the reTulting composition may not have a sufficiently lowered melt viscosity and the sUn formed may 

bS °ThteSmer excellent in oil absorbing power must be compatible with the polypropylene resin and have the prop- 
erty of absorbing the process oil and the oligomeric component contained in the composition. Examples of such an 
^stonSTnSe scenic block copolymer type thermoplastic elastomers such as styrene/ethylene^tylen^ene 
£?£rtm» (SEBS). styrene/ethylene/propylene/styrene block copolymers (SEPS). aystalhne olefinTethyl- 
en^ySeXyliline olefin block copolymers (CEBC). ethy.ene/propy.ene rubbers (EPR). and ethylene/octene 

C ° P SE^isTpLuct of hydrogenation of a styrene/butadiene/styrene block copolymer (BBS), and ' comm^iaHy 
available exampL thereof include CLAYTON G™ series (products of Shell Chemical) and TUFTEC ? senes (prod- 
uct of Asahi Chemical Industry). SEBS has a property that as the styrene content increases the strength is enhanced 
and the flexibility decreases. Furthermore, in slush molding, molten SEBS tends to cause the aggregat.cn of styrene 
hafd segments and fails to form a smooth, sheet-like product. It is therefore preferable that the styrene content be no 
more than 40 % by weight in elastomers of this type. 

SEPS tea product of the hydrogenation of a styrene/isoprene/styrene block copolymer (SIS), and a representative 
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15 



30 



35 



•i aWo « a moi e thereof is SEPTON ru (a product of Kuraray). SEPS. like SEBS, lowers in flexibility as 
SsTe™ SE^M^ £2 Ltent of SEPS is also preferably no more than 40 % by weight 
™ "Istic elastomer composition with H-SBR does not contain an 

ram 1 mold The present invention solves this problem by providing an elastomer to absorb the o± 

Pf0P An omanic oeroxkie may also be added to the composition. It may be any one conventionally used in the cross- 

invention is not particularly limited. «u aW i;„ or anri pvamQles thereof include hindered amines and 

; and the extrusion is pelletized. manner except that a filler is also added. Alter- 

If an organic peroxide is added, mixmg is accomphshed in a. jSJXSf ia elastomer components (i.e., 

« an extruder only after the above peptization. . hj ner as determined according to JIS 

in met now properties and may result in a ^^^^J^^,,, tne pe i,ets. This is generally conducted 
„ ^X^rT^C^Z^ S-i » — — on,, a 
coarse powder is obtained in some cases due to stringing. . 

a j^rofS^^ 

followed by mixing. DO wdery elastomer composition prepared above. In this 

ss Powder slush molding is then conducted by the .use* *• £W «as £ or exceeding 

molding, thepowdery composition recover excessrve 

^ef^^^ 

a skin layer. The mold is cooled and the skin layer is removed from the mold. 
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The mold is heated generally either by oil circulation or by placing it in a hot air oven. When the formed method is 
employed, the mold temperature can easily be controlled by regulating the arrangement of pipes, but the heating is lim- 
ited only to the mold side. On the other hand, the use of a hot air oven makes it possible to heat the skin from both the 
mold side and the back side of the skin. However, hot air of 300 °C or above is generally used, so the conditions must 
be selected so as not to cause the degradation of the back of the skin through thermal oxidation. 

The present invention will now be described in more detail by reference to the following examples. 

INVENTIVE COMPOSITIONS 1-5 

The materials listed in Table 1 , except the process oil, were dry-blended together in a tumbler. The obtained blends 
were fed into a twin screw extruder through a feed hopper while the process oil was inserted through a vent hole. The 
materials were extruded at 200° C and pelletized. The obtained pellets were immersed in liquid nitrogen, thrown into a 
turbo mill and pulverized. The obtained powders were screened to collect only particles passing through a sieve of 1 000 
um. 



TABLE 1 



Component 


Parts by weight 




Composition 1 


Composition 2 


Composition 3 


Composition 4 


Composition 5 


polypropylene resin 1 


56 


56 


56 


56 


56 


H-SBR 1 


19 


19 


19 


19 


19 


SEPS> 


9 








3 


SEBS* 




9 








CEBC» 






9 






EPR' 








9 




process oil' 


12 


12 


12 


12 


15 


pigment 


4 


4 


4 


4 


4 


Ca steam te 


0.5 


0.5 


0.5 


0.5 


0.5 


phenolic antioxidant 


0.1 


0.1 


0.1 


0.1 


0.1 


phosphite antioxidant 


0.1 


0.1 


0.1 


0.1 


0.1 



l CHISSO POLYPRO K7750™ (a product of Chisso Corp ), MFR (230 °C. 2 1 6 kgf): 45 g/ 1 0 mm 

2 DYNARON 1320P™ (a product of Japan Synthetic Rubber), styrene content. 10 wt%, MFR (230 °C, 2. 16 
kgf): 3.5 g/lOmin 

J Styrene/ethylene/propylene/styrene block copolymer (SEPS), SEPTON 2063™ (a product of 
KURARAY), styrene content: 13 wt%, MFR (230 "C, 2. 16 kgf): 7 g/10 min 

4 Styrene/ethyleneVburylene/styrene block copolymer (SEBS). TUFTEC HI 052™ (a product of Asahi 
Chemical Industry), styrene content: 20 wt%, MFR (230 "C, 2. 16 kgf): 12 g/ 10 mm 

'Crystalline olefui/ethylene/butylene/crystalhne olefin (CEBC), DYNARON 620OP™ la product of Japan 
Synthetic Rubber), MFR (230 °C, 2 16 kgf): 2.5 g/ 10 mm 

Ethylene/propylene rubber (EPR), EP914P™ (a product of Japan Synthetic Rubber), propylene content: 22 
wt%, MFR (230 °C, 2 16 kgf): 8.6 g/ 10 min 

''DIANA™ Process Oil (a product of IDEMITSU KOSAN), PW: 380 
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Powder slush molding was carried out using the above compositions. A leather-grained plate (150 mm x 150 mm 
x 3 mm) was heated to 250 °C in an oven. 800 g of a composition was spread thereon and made to adhere to the plate 
by allowing a time period of 10 minutes. Any material not adhering was removed. The resulting plate was oven-heated 
5 at 300 "C for 60 seconds, removed from the oven, and cooled with water. Finally, a skin with a thickness of 0.8 mm was 
removed from the plate. 

For each example, the melt viscosity of the pellets, the tensile properties of the skin, releasability from the mold, 
and powderiness were all evaluated by the following methods. The melt viscosity was evaluated by determining the 
MFR of the pellets according to JIS K7210 at 250 °C under a load of 0.325 kgf. The tensile properties were evaluated 

w by punching a specimen out of each skin using a JIS No.3 dumbbell die and determining the tensile strength and elon- 
gation of each specimen at a pulling rate of 200 mm/min. The releasability from the mold was evaluated by heating a 
bastard cut file having a thickness of 3 mm, a width of 1 7 mm, and a length of 180 mm to 250 °C in an oven, and forming 
a skin thereon with each composition. The formed skin was peeled at a rate of 500 mm/min to determine the force nec- 
essary for peeling. The powderiness was evaluated by adding a powderiness improver to each composition and deter- 

is mining the angle of repose of the resulting mixture by the use of a powder tester (mfd. by Horikawa Micron). 
The results of these tests are given in Table 2, below. 



TABLE 2 



20 


Prooerty 


Example 1 


Example. Z 


Examole 3 


Example 4 


Example 5 




MFR (250 °C, 0.325 kgf) 


7.8 


10.5 


7.1 


6.7 


9.6 




Tensile Strength (N/cm 2 ) 


965 


957 


972 


826 


813 


25 


Elongation (%) 


683 


680 


691 


589 


572 


JIS A Hardness 


86 


87 


86 


86 


83 




Mold Release Test (N) 


4.9 


4.6 


4.8 


4.2 


. .4:6. 




Angle of repose of powder (°) 


37 


38 


38 


39 


39 



30 



35 



40 



COMPARATIVE COMPOSITIONS 6-8 

Compositions 6-8 were prepared and evaluated in the same manner as that of Composition 1 except that the elas- 
tomer excellent in oil absorbing power and the process oil were not used. The compositions are detailed in Table 3 and 
the results are given in Table 4, both of which appear below. 
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TABLE 3 



Component 


Parts bv weiaht 




Composition 6 


Composition 7 


Composition 8 


polypropylene resin 8 


56 


56 


56 


H-SBR 9 


28 


48 


9 


SEPS 10 






19 


SEBS 11 


- 


9 


. 


CEBC 12 








EPR 13 








process oil 14 


12 






pigment 


4 


4 


4 


Ca stearate 


0.5 


0.5 


0.5 


phenolic antioxidant 


0.1 


0.1 


0.1 


phosphite antioxidant 


0.1 


0.1 


0.1 



8 CHISSO POLYPRO K7750™ (a product of Chisso Corp.). MFR (230 =C, 2.16 
kgf): 45 g/ 10min 

9 DYNARON 1320P™ (a product of Japan Synthetic Rubber), styrene content: 10 
wl%, MFR (230 °C, 2.16 kgf): 3.5 g/10 min 

10 Styrene/ethylene/propylene/styrene block copolymer (SEPS), SEPTON 2063™ 
(a product of KURARAY), styrene content: 13 wt%, MFR (230 Q C, 2. 1 6 kgf): 7 g/1 0 
min 

11 Styrene/ethylene/butylene/styrene block copolymer (SEBS), TUFTEC H1052 rM 
(a product of Asatii Chemical Industry), styrene content: 20 wt%, MFR (230 °C, 
2.16 kgf). 12 g/10 min 

l2 Crystalline olefin/ethylene/butylene/crystalline olefin (CEBC), DYNARON 
6200 P™ (a product of Japan Synthetic Rubber), MFR (230 °C, 2.1 6 kgf): 2.5 g/ 1 0 
min 

13 Ethylene/propylene rubber (EPR), EP914P™ (a product of Japan Synthetic Rub- 
ber), propylene content: 22 wt%, MFR (230 "C, 2.16 kgf): 8.6 g/ 10 min 
U DIANA™ Process Oil (a product of IDEMITSU KOSAN), PW: 380 



40 



TABLE 4 



Property 


Composition § 


Composition 7 


Composition 8 


MFR (250 °C, 0.325 kgf) 


7.0 


2.8 


3.7 


Tensile Strength (N/cm 2 ) 


982 


1035 


626 


Elongation (%) 


653 


717 


513 


J IS A Hardness 


84 


89 


90 


Mold Release Test (N) 


6.8 


13.4 


10.3 


Angle of repose of powder (°) 


42 


40 


35 



£5 

In comparative Composition 6, the powdery composition had a large angle of repose and was quite sticky, resulting 
in a skin with many pinholes. In comparative Composition 7, the skin was hard and also had pinholes due to the poor 
melt flow properties. Furthermore, in comparative Composition 8, the dispersed SEPS particles were too large to form 
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a skin with satisfactory tensile properties. 

On the contrary, inventive Compositions 1 -5 showed no pinholing due to enhanced melt flow and lowered stickiness 
as compared with comparative Compositions 6-8. Also, the peel forces observed in inventive Compositions 1-5 were 
smaller than those of comparative Compositions 6-8. 

INVENTIVE COMPOSITIONS 9-12 

In a manner similar to that used for Compositions 1 -5, the materials listed in Table 5, below, except the process oil, 
were dry-blended together in a tumbler. Obtained blends were fed into a twin screw extruder through a feed hopper 
while the process oil was inserted through a vent hole. The materials were extruded at 200 °C and pelletized. Then, the 
obtained pellets were immersed in liquid nitrogen, thrown into a turbo mill, and pulverized. Obtained powders were 
screened to collect only particles passing through a sieve of 1000 u.m. 



TABLE 5 



Component 


parts by weight 




Composition 9 


Composition 10 


Composition 11 


Composition 12 


polypropylene resin 15 


56 


51 


56 


51 


H-SBR 16 


13 


14 


13 


14 


POE 17 


15 


23 






EPR 18 






15 


23 


process oil 19 


12 


8 


12 


8 


pigment 


4 


4 


4 


4 


Ca stearate 


0.5 


0.5 


0.5 


0.5. 


phenolic antioxidant 


0.1 


0.1 


0.1 


0.1 


phosphite antioxidant 


0.1 


0.1 


0.1 


0.1 



15 CHISSO POLYPRO XK0286™ (a product Of Chisso Corp.), MFR (230 °C, 2.16 kgf): 27 g/ 1 0 min 
16 DYNARON 1320P™ 1 " (a product of Japan Synthetic Rubber), styrene content: 10 wt%, MFR (230 °C, 2.16 
kgf): 3.5 p/l0min 

17 ENGAGE EG8400 1 " (a product Of DuPont Dow Elastomers LLC.), MFR (230 °C, 2.16 kgf): 30 g/10 min, 
octene content: 24 wt%. 

18 Ethylene/propylene rubber (EPR), EP91 4P™ (a product ol Japan Synthetic Rubber), propylene content: 

22 wt%, MFR (230 °C, 2.16 kgf): 8.6 g/ 10 min 

19 DIANA™ Process Oil (a product of IDEMITSU KOSAN), PW: 380 



In a manner similar to that used for inventive Compositions 1-5, powder slush molding was conducted using Com- 
positions 9-1 2 to form skins having a thickness of about 0.8 mm. Evaluation of the pellet melt viscosity, skin tensile prop- 
erties, skin releasability from the mold, and powderiness were performed. The results are given in Table 6, below. 



TABLE 6 



Property 


Composition 9 


ComDOsition 10 


Composition 1 1 


Composition 12 


MFR (250 =-0 0.325 kgf) 


8.1 


5.8 


7.3 


5.1 


Tensile Strength (N/cm 2 ) 


1124 


985 


1012 


871 


JIS A Hardness 


87 


86 


86 


85 


Mold Release Test (N) 


4.2 


4.9 


4.3 


5.0 


Angle of repose of powder (°) 


38 


37 


38 


39 



It can be understood from these results that the powdery compositions exhibit excellent melt flow and low sticki- 
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ness. giving pinhole-free skins. These characteristics also ensure smaller peeling forces for removing the skins from the 
molds. 

INVENTIVE COMPOSITIONS 13-15 

5 

The materials listed below in Table 7, with the exception of the stabilizers, calcium stearate and the process oil. 
were blended together in a tumbler. The obtained blend was fed into a twin screw extruder through a feed hopper, while 
the process oil was delivered to the extruder through a vent hole. The materials were kneaded and extruded at 200 °C 
and pelletized. The obtained pellets were then immersed in liquid nitrogen, thrown into a turbo mill, and pulverized 
10 therein. The obtained powder was screened to collect only particles passing through a sieve of 1 000 urn. 



TABLE 7 



IS 


Comoonsnt 


parts by weiqht 




Composition 
13 


Composition 
14 


Composition 
15 


Composition 
16 


Composition 
17 


Composition 18 




polypropylene 

resin 20 


56 


56 


56 


56 


56 


56 


20 


H-SBR 21 


19 


19 


19 


19 


19 


19 




POE 22 


9 


9 






9 






EPR 23 






9 


9 




9 


25 


process oil 2 * 


12 


12 


12 


12 


12 


12 




organic 
peroxide 25 


0.1 


0.3 


0.3 


0.4 








pigment 


4 


4 


4 


4 


4 


4 


30 


Ca stearate 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 




phenolic anti- 


0.1 


0.1 


0.1 


0.2 


0.1 


0.1 




oxidant 
















phosphite anti- 


0.1 


0.1 


0.1 


0.2 


0.1 


0.1 


35 


oxidant 















20 CHISSO POLYPRO K7?50 m (a product of Chisso Corp.), MFR (230 °C, 2.16 kgf): 45 g/ 10 mirt 

2, DYNARON 1320P 7 " (a product of Japan Synthetic Rubber), styrene content: 1 0 wt%, MFR (230 °C, 2.16 kgf): 3.5 g/10 min 
^Styrene/ethylene/propy^ne/styrene block copolymer (SEPS), SEPTON 2063 r " (a product of KURARAY), styrene content: 
I3wt%, MFR (230 e C, 2.1 6 kgf): 7 g/10 min 

^Ethylene/propylene rubber (EPR), EP914P™ (a product of Japan Synthetic Rubber), propylene content: 22 wt%, MFR (230 
J C, 2.16 kgf): 8.6 g/10 min 

24 DIANA™ Process Oil (a product ol IDEMITSU KOSAN), PW: 380 

^Perhexa 25B-40" M (a product ol Nippon Oil and Fats Co. , Ltd.), peroxide content: 40 %, one-minute half-life temperature: 1 79 



Powder slush moldirq was conducted using the above compositions. A leather-grained plate (150 mm x 1 50 mm x 
3 mm) was heated to 250 *C in an oven. 800 g of a composition was spread thereon and made to adhere to the plate 
so by allowing a time period of 10 minutes. Any material not adhering was removed. The resulting plate was oven heated 
at 300 "C for 60 seconds, removed from the oven, and cooled with water. Finally, a skin with a thickness of 0.8 mm was 
removed from the plate. 

For each example, the melt viscosity of the pellets and the tensile properties of the skin were evaluated by the fol- 
lowing methods. The mert viscosity was evaluated by determining the MFR of the pellets according to JIS K7210 at 250 
55 °C under a load of 0.325 kgf. The tensile properties were evaluated by punching a specimen out of each skin using a 
JIS No.3 dumbbell die and determining the tensile strength and elongation of each specimen at a pulling rate of 200 
mm/min. 

The results of these tests are given in Table 8, below. 
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TABLES 



Prooertv 


Comoositiofi 
11 


Comcosition 
14 


Comnositinn 

15 


m 


Comoosition 
12 


Comoosition 

is 


MFR (250 °C, 
0.325 kgf) 


10.3 


20.4 


19.5 


16.5 


7.8 


6.7 


Tensile 

Strength 

(N/cm 2 ) 


950 


937 


803 


962 


965 


626 


Elongatiort {%) 


575 


625 


572 


619 


683 


589 


JIS A Hard- 
ness 


85 


83 


85 


85 


86 


86 



INVENTIVE COMPOSITION 16 

The materials, except the process oil, were blended together in a tumbler. The obtained blend was fed into a twin 
screw extruder through a feed hopper, while the process oil entered the extruder through a vent hole. The materials 
were kneaded and extruded at 200 °C and pelletized. Then, the obtained pellets were subjected to pulverization and 
powder molding viscosity and tensile properties were determined in a manner similar to that used for Compositions 13- 
15. 

The results of these tests are given in Table 8. 
COMPARATIVE COMPOSITIONS 17 AND 18 

The materials were kneaded and pelletized in the same manner as that used for Compositions 13-16, except that 
no organic peroxide was used. The obtained pellets were subjected to pulverization and power molding. Melt viscosity 
and tensile properties were determined. 

The results of these tests are given in Table 8, above. 

It is apparent from the testing of Compositions 13-18 that the melt flow properties are superior in cases where an 
organic peroxide is used, with the other desirable tensile characteristics remaining unchanged. 

The foregoing disclosure of specific embodiments is intended to be illustrative of the broad concepts compre- 
hended by the invention. 

Claims 

1 . A thermoplastic elastomer composition for powder slush molding, said composition comprising: 

a polypropylene resin, 

a hydrogenated styrene/butadiene rubber, 

a process oil, and 

an elastomer excellent in oil absorbing power. 

2. The thermoplastic elastomer composition according to claim 1 wherein the composition has a melt flow rate (MFR) 
of at least 5 g/ 10 min as determined according to JIS K-7210 at 250 °C under a load of 0.325 kgf. 

3. The thermoplastic elastomer composition according to claim 1 wherein the weight ratio of the polypropylene resin 
to the hydrogenated styrene/butadiene rubber is between 80:20 and 20:80. 

4. The thermoplastic elastomer composition according to claim 1 wherein the elastomer excellent in oil absorbing 
power is present in an amount of 20 to 250 parts by weight per 100 parts by weight of the hydrogenated sty- 
rene/butadiene rubber. 

5. The thermoplastic elastomer composition according to claim 1 wherein the elastomer excellent in oil absorbing 
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power is selected from among styrene/ethylene/propylene/styrene block copolymers, styrene/ethylene/buty- 
lene/styrene block copolymers, crystalline olefin/ethylene/butylene/crystalline olefin block copolymers, ethyl* 
ene/propylerte rubbers, and ethylene/octene copolymers. 

s 6. The thermoplastic elastomer composition according to claim 1 wherein the process oil is present in an amount of 
5 to 200 parts by weight per 100 parts by weight of the elastomer excellent in oil absorbing power. 

7. The thermoplastic elastomer composition according to claim 1 including one or more of a heat stabilizer, light sta- 
bilizer, pigment, lubricant, and filler. 

70 

8. The thermoplastic elastomer composition according to claim 7 -wherein the heat stabilizer is a combination of a 
phenolic antioxidant with a phosphite antioxidant. 

9. The thermoplastic elastomer composition according to claim 7 wherein the light stabilizer is one of a hindered 
is amine and a benzotriazole. 

10. The thermoplastic elastomer composition according to claim 7 wherein the pigment is one of an organic and inor- 
ganic pigment suitable tor use with olefins. 

20 11. The thermoplastic elastomer composition according to claim 7 wherein the lubricant is a metal salt of a fatty acid 

12. The thermoplastic elastomer composition according to claim 7 wherein the filler is one of calcium carbonate and 
talc. 

25 1 3. A process for the preparation of a thermoplastic elastomer composition for powder molding, said process including 
the steps of: 

adding at least a hydrogenated styrene/butadiene rubber, a process oil, and an elastomer excellent in oil 
absorbing power to a polypropylene resin to produce a mixture; and 
30 simultaneous kneading and heating the obtained mixture. 

14. A process for the preparation of a thermoplastic elastomer composition for powder slush molding, said process 
including the steps of: 

35 preparing a blend comprising a polypropylene resin and a hydrogenated styrene/butadiene rubber at a weight 

ratio in the range of 80:20 to 20:80; 

adding an elastomer excellent in oil absorbing power to the blend in an amount of 20 to 250 parts by weight 
per 100 parts by weight of the hydrogenated styrene/butadiene rubber; 

adding a process oil in an amount of 5 to 200 parts by weight per 1 00 parts by weight of the elastomer excellent 
40 in oil absorbing power to produce a mixture, 

kneading and peiletizing the mixture while heating; and 

pulverizing the obtained pellets with the obtained pellets one of a) at ambient temperature and b) in a frozen 
state. 

45 1 5. A process for the preparation of a thermoplastic elastomer composition for powder molding, said process including: 

adding at least a hydrogenated styrene/butadiene rubber, a process oil, an elastomer excellent in oil absorbing 
power and an organic peroxide to a polypropylene resin to obtain a mixture; and 

so simultaneous kneading and heating the obtained mixture. 

16. The process for the preparation of a thermoplastic elastomer composition according to claim 15 wherein the step 
of adding an organic peroxide comprises the step of adding an organic peroxide selected from among diacyl per- 
oxides, peroxy esters, diallyi peroxide, di-t-butyl peroxide, t-butyl cumyl peroxide, dicumyl peroxide, 2,5-dimethyl- 

55 2.5-di(t-butylperoxy)hexane-3.1,3-bis(t-butyfperoxyisopropyl)benzene, and 1,1-dibutylperoxy3.3,5-trimethylcy- 
clohexane. 

17. The process for the preparation of a thermoplastic elastomer composition according to claim 15 wherein the step 
of adding an organic peroxide comprises the step of adding an organic peroxide in an amount of 0.02 to 5% by 
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weight 

18. The process for the preparation of a thermoplastic elastomer composition for powder molding according to claim 
1 5 wherein the adding step comprises the step of adding the organic peroxide in an amount of 0.02 to 5.0 % by 
weight of the thermoplastic elastomer composition. 

19. The process for the preparation of a thermoplastic elastomer composition according to daim 18 wherein the step 
of adding an organic peroxide comprises the step of adding an organic peroxide selected from among diacyl per- 
oxides, peroxy esters, diallyl peroxide, di-t-butyl peroxide, t-butyl cumyl peroxide, dicumyl peroxide. 2.5-dimethyl- 
2.5-di(t-butytperoxy)hexane-3,1,3-bis(t-buty1peroxyisopropyl)benzene. and 1.1-dibutylperoxy-3.3.5-trimethylcy- 
clohexane. 

20. The process for the preparation of a thermoplastic elastomer composition according to claim 18 wherein the step 
of adding an organic peroxide comprises the step of adding an organic peroxide in an amount of 0.02 to 5% by 
weight 

21 . The process for the preparation of a thermoplastic elastomer composition for powder molding according to claim 
1 5 wherein the Kneading step comprises Kneading at a temperature of 1 20 to 250 °C. 

22. A process for the preparation of a thermoplastic elastomer composition for powder slush molding, said process 
including the steps of: 

preparing a blend comprising a polypropylene resin and a hydrogenated styrene/butadiene rubber at a weight 
ratio in the range of 80:20 to 20:80; 

adding an elastomer excellent in oil absorbing power to the blend in an amount of 20 to 250 parts by weight 
per 100 parts by weight of the hydrogenated styrene/butadiene rubber; 

adding a process oil to the Wend in an amount of 5 to 200 parts by weight per 100 parts by weight of the elas- 
tomer excellent in oil absorbing power; .... 
adding an organic peroxide to the blend in an amount of 0.02 to 5.0% by weight of the thermoplastic elastomer 
composition; 

kneading and pelletizing the resulting blend while heating; and 

pulverizing the obtained pellets with the obtained pellets one of a) at room temperature and b) in a frozen state. 

23. The process for the preparation of a thermoplastic elastomer composition for powder molding according to claim 
22 wherein the Kneading step comprises Kneading at a temperature of 120 to 250 °C. 

24. The process for the preparation of a thermoplastic elastomer composition for powder molding according to claim 

1 7 including the step of adding one or more of a heat stabilizer, light stabilizer, pigment, lubricant, and filler. 

25. The process for the preparation of a thermoplastic elastomer composition for powder molding according to claim 

1 8 including the step of adding one or more of a heat stabilizer, light stabilizer, pigments, lubricant, and filler. 

26. The process for the preparation of a thermoplastic elastomer composition for powder molding according to daim 

1 9 including the step of adding one or more of a heat stabilizer, light stabilizer, pigment, lubricant, and filler. 

27. The process for the preparation of a thermoplastic elastomer composition for powder molding according to daim 
22 including the step of adding one or more of a heat stabilizer, light stabilizer, pigments, lubricant, and filler. 
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